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Abstract.	
	
Regularities	 of	 changes	 in	 basic	 physiological,	 biophysical	 and	 immune	
and	 metabolic	 properties	 of	 oral	 fluid	 were	 discovered	 at	 the	 stages	 of	
comprehensive	treatment	of	147	patients	with	inflammatory	diseases	of	maxilla-
facial	area	(ID	MFA).	At	the	stages	of	clinical	monitoring	(CM)	of	patients	with	ID	
MFA	biophysical	properties	of	oral	 fluid	 (OF)	were	 characterized	by	 significant	
differences.	The	support	of	acid-alkali	condition	of	oral	cavity	was	provided	by	
decrease	in	OF	buffering	capacity	(by	25.0%),	decrease	in	oral	fluid	pH	(by	17.0%)	
on	the	background	of	the	increase	in	its	viscosity	(by	23.0%)	and	almost	twofold	
increase	in	saliva	flow	rate.	The	changes	were	accompanied	by	a	decrease	in	the	
relative	 level	and	absolute	measures	of	urease	microbial	enzyme	activity	by	2.5	
times.	 Significant	 reduction	 of	 OC	 microbial	 content	 was	 detected	 being	
indicated	by	 changes	 in	absolute	and	 relative	urease	activity	 corresponding	 to	
the	first	subclinical	compensated	stage.	OF	lysozyme	activity	was	characterized	
by	decrease	in	indices	at	the	late	and	remote	postoperative	period	and	changes	
in	 secretory	 immunoglobulin	 SIGA	 levels	 were	 characterized	 by	 reverse	
regularity.	 Indicators	 of	 OF	 antioxidant	 defense	 (AOD)	 enzymatic	 chain	 were	
characterized	by	 increased	activity	of	 superoxide	dismutase	 (SOD)	 (at	an	early	
period)	and	reduced	glutathione	and	catalase	at	the	remote	period.	Bioenergetic	
state	 of	 buccal	 epithelium	differed	 in	patients	with	 ID	MFA	depending	 on	 the	
treatment	stage.	The	formation	of	 its	defined	disadaptive	types	occurred.	Their	
significance	and	frequency	depended	on	the	psychophysiological	addictive	state.	
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Problem	statement	and	analysis	of	the	recent	research		
Treatment	of	 inflammatory	diseases	 (ID)	of	maxilla-facial	area	 (MFA)	 is	one	of	 the	urgent	
tasks	of	Maxillofacial	Surgery.	High	incidence	of	the	pathology	complications	determines	the	need	
for	 further	 improvement	of	 comprehensive	 treatment	 including	 the	 timely	and	adequate	use	of	
rehabilitation	measures	 [3,	12].	Both	preoperative	and	postoperative	period	are	unconventionally	
important	 in	 the	 system	 of	 comprehensive	 treatment	 of	 patients	 with	 ID	 MFA.	 The	 state	 of	
periodontal	tissues	and	psychophysical	recovery	of	the	patient	are	crucial	concerning	restoration	
and	 full	 functional	 recovery	 on	 the	 background	 of	 morphological	 substrate	 recovery	 (wound	
healing)	[13].	Functional	approach	and	early	onset	of	rehabilitation	program	are	able	to	provide	this	
[1].	 Modern	 trends	 in	 the	 treatment	 of	 patients	 with	 ID	 MFA	 undergo	 profound	 changes	 which	
occurs	 due	 to	 the	 introduction	 of	 modern	 surgical	 technology,	 methods	 for	 adaptive	 bioenergy	
reserve	assessment,	approach	 to	periodontal	 tissues	protection	and	 rehabilitation	programs	 into	
practice	 [8].	 Nonetheless,	 anticipating	 medical	 and	 rehabilitation	 approach	 of	 dental	 surgeon	
requires	improvement.		
The	objective	of	the	research	was	to	study	oral	fluid	properties	at	the	stages	of	treatment	of	
patients	with	inflammatory	diseases	of	maxilla-facial	area.		
	
Materials	and	methods	of	the	research	
Dental	health	of	147	patients	with	odontogenic	 ID	MFA	was	studied	at	 the	stages	of	 their	
perioperative	monitoring	 (CM):	 at	 the	 first	 stage	 –	during	the	preoperative	period,	 at	 the	 second	
stage	 –	 during	 the	 early	 postoperative	 period	 (in	 3-5	 days),	 at	 the	 third	 stage	 –	 during	 the	 late	
postoperative	period	(in	2-3	weeks),	and	at	the	fourth	stage	–	during	the	remote	postoperative	period	
(in	5-6	weeks).	Such	indicators	as	saliva	flow	rate,	oral	fluid	pH,	its	viscosity	and	urease	activity	in	
the	 oral	 fluid	 [4,	 6,	 7,	 9,	 14]	 were	 measured	 in	 patients’	oral	 fluid	 (OF)	at	the	stages	of	treatment	
efficacy	evaluation,	before	and	in	different	periods	after	treatment	 followed	by	 the	 calculation	of	
oral	 fluid	buffering	capacity	 (OFBC)	and	relative	urease	activity	 index.	The	content/activity	 levels	
of	catalase	 (CAT)	 [2],	superoxide	dismutase	 (SOD)	 [5],	reduced	glutathione	 (RG)	 [11],	and	secretory	
immunoglobulin	A	and	the	severity	of	OF	dysbiosis	were	determined	in	the	oral	fluid.	The	research	
was	conducted	according	to	a	standardized	program	of	collection,	storage	and	analysis	of	results.	
Known	 and	 widely	 used	 clinical	 and	 statistical	 anamnestic	 quantitative	 analysis,	 variation	
statistics,	probability	distribution	of	clinical	signs	with	study	validity	assessment	was	applied	[10].	
Clinical	and	statistical	data	were	processed	by	methods	of	variation	statistics	(arithmetical	average;	
its	 errors;	 arithmetical	 average	 differences	 were	 considered	 reliable	 according	 to	 one-tailed	
Student’s	t-test	with	р<0.05).	
	
Results	of	the	research	and	their	discussion	
In	the	preoperative	period	OFBC	constituted	(6.21±0.07)	units	and	was	significantly	(р<0.05)	
lower	at	all	CM	stages	during	postoperative	periods	amounting	(5.33±0.04)	during	the	remote	period	
units	(Table	1).		
Table	1	
Biophysical	and	biochemical	indices	of	oral	fluid	at	the	stages	of	clinical	monitoring	of	
patients	with	inflammatory	diseases	of	maxillofacial	area	
Biophysical	and	biochemical	indices		
of	oral	fluid	
Indices	(M±m%)	at	the	stages	of	clinical	monitoring	
(n1=147)	
pre-
operative		
early	
period		
late	
period	
remote	period	
Oral	fluid	pH,	units	 6.64±0.03	 6.57±0.02	a	 5.83±0.07	a,b	 5.57±0.04	a,b	
Oral	fluid	viscosity	 1.26±0.02	 1.38±0.01	a	 1.48±0.03	a,b	 1.62±0.06	a,b	
Oral	fluid	buffering	capacity,	units	 6.21±0.07	 5.89±0.04	a	 5.40±0.05	a,b	 5.33±0.04	a	
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Saliva	flow	rate,	mL/min	 0.27±0.02	 0.37±0.04	a	 0.39±0.03	a	 0.53±0.06	a,b	
Urease	activity,	mcmole/l	 4.34±0.11	 3.69±0.09	a	 2.86±0.14	a	 1.87±0.16	a,b	
Relative	urease	activity,	units	 2.82±0.04	 2.38±0.03	a	 1.84±0.07	a,b	 1.20±0.10	a,b	
Note.	a	–	significant	differences	compared	to	the	corresponding	 index	 in	the	preoperative	
period,	with	р≤0.05;	b	–	significant	differences	compared	to	the	corresponding	index	in	the	previous	
period,	with	р≤0.05.		
	
At	 the	 same	 time,	 at	 the	 stages	 of	 clinical	monitoring	OF	 viscosity	was	 characterized	 by	
dynamic	 changes	 including	 significant	 increase	 in	 OF	 viscosity	 in	 the	 early,	 late	 and	 remote	
postoperative	period	(1.38±0.01	units	and	1.48±0.03	units	and	1.62±0.06	units,	р<0.05).	OFBC	decrease	
and	 increase	 in	 its	 viscosity	 occurred	 on	 the	 background	 of	 gradual	 reduction	 of	 OF	 acid-base	
balance	index:	mean	group	pH	changed	from	(6.64±0.03)	units	to	(5.57±0.04)	units,	р>0.05	during	the	
period	of	clinical	monitoring.		
The	 level	 of	 saliva	 flow	 rate	 was	 extremely	 indicative.	 It	 changed	 dynamically	 and	
constituted	(0.27±0.02)	cm3/min	during	the	preoperative	period	and	(0.53±0.06)	cm3/min	during	the	
remote	postoperative	period,	р<0.001.	According	to	the	above	mentioned	information,	OC	acid-base	
balance	was	provided	by	decrease	in	OF	buffering	capacity	(by	25.0%)	and	OF	pH	(by	17.0%)	on	the	
background	of	increase	in	its	viscosity	(by	23.0%)	and	twofold	increase	in	saliva	flow	rate.	
These	 functional	and	physiological	changes	were	naturally	 followed	by	a	decrease	 in	 the	
relative	 level	 and	 absolute	 indices	of	urease	microbal	 enzyme	 activity.	Thus,	during	 the	 remote	
postoperative	 period	 urease	 activity	 decreased	 by	 2.5	 times	 ((4.34±0.11)	 mcmole/dm3	 in	 the	
preoperative	 period	 and	 (1.87±0.16)	 mcmole/dm3	 in	 the	 remote	 period).	 A	 similar	 pattern	 was	
peculiar	 to	a	 reduction	of	 the	 relative	urease	activity	 ((2.82±0.04)	units	 in	 the	preoperative	period	
and	(1.20±0.10)	units	in	the	remote	period).		
Analyzing	 the	 index	 of	 local	 non-specific	 oral	 cavity	 defense	 both	 absolute	 and	 relative	
lysozyme	 antimicrobial	 activity	was	 found	 to	 increase	 slightly	 in	 the	 early	postoperative	period	
(from	 (0.61±0.03)	units	 to	 (0.69±0.06)	and	 to	significantly	decrease	 (р<0.05)	 in	 the	 late	and	 remote	
postoperative	 periods.	The	 damage	 of	 the	 biotope	microbiocenosis	 could	 probably	 occur	 in	 this	
group	of	patients	before	 the	surgery	due	 to	 the	oral	microflora	activity	confirmed	by	 insufficient	
OC	hygiene.		
	
Table	2	
Immune	and	metabolic	oral	fluid	indices	at	the	stages	of	clinical	monitoring	of	patients	
with	inflammatory	diseases	of	maxillofacial	area	
Indices	of		
oral	fluid	
oxidative	homeostasis	
Indices	(M±m%)	at	the	stages	of	clinical	monitoring	
(n1=147)		
Pre-operative	
early	
period		
late	
period	
remote	period	
Superoxide	dismutase	(units/100)	 14.2±0.39	 15.2±0.35	a	 15.5±0.31	a	 15.8±0.43	a	
Reduced	glutathione,	units	 24.2±0.7	 25.3±0.9	 27.8±0.4	a,b	 30.5±1.1	a,b	
Catalase,	units	 4.06±0.25	 4.17±0.18	 5.62±0.31	a,b	 6.49±0.27	a,b	
Secretory	immunoglobulin	sIgA	 0.68±0.03	 0.66±0.04	 0.79±0.02	a,b	 0.87±0.03	a,b	
Lysozyme	activity,		µg/ml	 58.9±1.87	 59.7±2.11	 40.9±1.18	a,b	 44.4±2.13	a	
Relative	lysozyme	activity,	units.	 0.61±0.03	 0.69±0.06	 0.42±0.02	a,b	 0.46±0.02	a	
Severity	of	dysbiosis	 3.21±0.13	 3.08±0.11	 2.91±0.09	a	 2.87±0.05	a	
Note.	a	–	significant	differences	compared	to	the	corresponding	 index	 in	the	preoperative	
period,	with	р≤0.05;	b	–	significant	differences	compared	to	the	corresponding	index	in	the	previous	
period,	with	р≤0.05.	
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At	the	stages	of	postoperative	monitoring	a	significant	decrease	in	OF	microbial	content	was	
detected	being	indicated	by	changes	in	absolute	and	relative	urease	activity	(Table	1).	Such	changes	
in	oral	biotope	caused	a	significant	 (Table	4.3;	p<0.01)	 reduction	of	dysbiosis	during	 the	 late	and	
remote	postoperative	periods	((2.91±0.09)	units	and	(2.87±0.05)	units	respectively)	corresponding	to	
the	 first	 subclinical	 compensated	 stage.	 In	 contrast	 to	 the	above	mentioned	 information,	minor	
changes	 of	 violated	OC	 biocoenosis	were	 registered	 in	 the	 early	postoperative	period	having	no	
significant	difference	in	comparison	with	the	preoperative	period	and	were	not	significant	(p>0.05).	
Thereby,	 the	 degree	 of	 dysbiosis	 (3.08	 ±	 0.11	 units)	 remained	 at	 the	 second	 clinically	
subcompensated	stage.		
OF	 lysozyme	activity	was	also	characterized	by	decrease	 in	 indices	at	the	 late	and	remote	
postoperative	period	 ((40.9±1.18)	µg/ml	and	 (44.4±2.13)	µg/ml	respectively)	 in	comparison	with	the	
preoperative	 period	 where	 it	 constituted	 (58.9±1.87)	 µg/ml.	 Moreover,	 changes	 in	 secretory	
immunoglobulin	SIGA	levels	in	OF	were	characterized	by	reverse	regularity.	Its	level	increased	from	
(0.68±0.03)	units	 in	the	preoperative	period	to	 (0.87±0.03)	units	 in	the	remote	postoperative	period	
(р<0.01).	
Analysis	of	the	dynamics	of	changes	in	OF	AOD	enzymatic	chain	indices	indicated	that	SOD	
activity	significantly	increased	in	the	early	postoperative	period	(from	(14.2±0.39)	units	to	(15.2±0.35)	
units,	 р<0.05)	 respectively)	 and	 remained	 practically	 unchanged	 in	 the	 late	 and	 remote	
postoperative	periods.	Reduced	glutathione	and	catalase	activity	changed	somewhat	in	a	different	
way.	 Thus,	 a	 significant	 increase	 in	 these	 indices	 was	 registered	 only	 in	 the	 late	 postoperative	
period	and	in	the	remote	postoperative	periods	again.	In	the	postoperative	periods	catalase	activity	
was	 characterized	 by	 highest	 growth	 (it	 increased	 by	 almost	 60.0%)	 and	 lysozyme	 activity	 was	
characterized	by	the	highest	reduction	rate	(it	decreased	almost	by	30.0%).	
Psycho-physiological	addictive	states	(PAS)	were	diagnosed	in	58	individuals	(clinical	group	
2n1)	out	of	147	individuals	with	ID	MFA	(group	n1).			
Analysis	of	frequency	of	mitochondrial	bioenergetics	types	in	the	early	postoperative	period	
revealed	 that	 its	 disadaptive	 type	 occurred	 in	 (25.3±3.6)	 %	 and	 depended	 on	 PAS	 presence	 as	 it	
occurred	significantly	(р<0.001)	more	often	in	such	patients	(in	(44.8±6.5)	%	of	patients	with	PAS	and	
in	(12.4±3.5)	%	of	patients	without	PAS).	
	
Table	3	
Frequency	of	mitochondrial	bioenergetic	exchange	types	of	buccal	epithelium	at	the	
stages	of	clinical	monitoring	of	patients	with	inflammatory	diseases	of	maxillofacial	area	
depending	on	the	presence	of	psycho-physiological	addiction	
Type	of	mitochondrial	
bioenergetic	exchange	of	buccal	
epithelium	
Stages	of	clinical	monitoring		
early	
postoperative	period	
late	
postoperative	period	
remote	
postoperative	period	
abs.	 Р±m,%	 abs.	 Р±m,%	 abs.	 Р±m,%	
Without	
PAS	
(1n1=89)	
adaptive	 78	 87.6±3.5	 75	 84.3±3.9	 81	 91.0±3.0	
disadaptive	 11	 12.4±3.5	 14	 15.7±3.9	 8	 9.0±3.0	
with	PAS	
(2n1=58)	
adaptive	 32	 55.2±6.5	 21	 36.2±6.3	a	 17	 29.3±6.0	a	
disadaptive	 26	 44.8±6.5	 37	 63.8±6.3	a,	b	 41	 70.7±6.0	b	
Total	
(n1=147)	
adaptive	 110	 78.4±3.6	 106	 72.1±3.7	 98	 66.7±3.9	a	
disadaptive	 37	 25.3±3.6	 41	 27.9±3.7	 49	 33.3±3.9	
Note.	a	–	significant	differences	compared	to	the	corresponding	index	in	the	early	postoperative	
period,	with	р≤0.05;	b	–	with	р≤0.01;	PAS	–	Psycho-physiological	addictive	states.	
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The	 frequency	 of	 disadaptive	 types	 of	 mitochondrial	 bioenergetic	 exchange	 (MBE)	
practically	did	not	change	in	147	patients	in	the	late	postoperative	period	(it	constituted	(25.3±3.6)	
%	and	 (27.9±3.7)	%,	р>0.05)	respectively).	However,	the	frequency	of	disadaptive	response	types	of	
buccal	 epithelium	 MBE	 increased	 in	 patients	 with	 PAS	 from	 (44.8±6.5)	 %	 to	 (63.8±6.3)	 %	 while	 it	
remained	 stable	 in	 patients	 without	 PAS	 ((12.4±3.5)	 %	 in	 the	 early	 postoperative	 period	 and	
(15.7±3.9)	%	in	the	late	postoperative	period,	р>0.05).		
The	 frequency	of	MBE	disadaptive	 types	practically	did	not	change	 in	147	patients	 in	 the	
remote	 postoperative	 period	 (as	 in	 the	 previous	 period	 of	 clinical	 monitoring)	 and	 constituted	
(33.3±3.9)	 %.	 However,	 the	 frequency	 of	 disadaptive	 response	 types	 of	 buccal	 epithelium	 MBE	
increased	to	(70.7±6.0)	%	in	patients	with	PAS	while	it	decreased	to	(9.0±3.0)	%	in	patients	without	
PAS	in	comparison	with	the	early	and	late	postoperative	periods,	р>0.05.		
	
Conclusions	
1. Regularities	 of	 changes	 in	 basic	 physiological,	 biophysical	 and	 immune	 and	
metabolic	 properties	 of	 oral	 fluid	 were	 discovered	 at	 the	 stages	 of	 comprehensive	 treatment	 of	
patients	with	inflammatory	diseases	of	maxilla-facial	area.	At	the	stages	of	clinical	monitoring	(CM)	
of	patients	with	ID	MFA	biophysical	properties	of	oral	fluid	 (OF)	were	characterized	by	significant	
differences,	namely	the	support	of	acid-alkali	condition	of	oral	cavity	was	provided	by	decrease	in	
OF	 buffering	 capacity	 (by	 25.0%),	 decrease	 in	 oral	 fluid	 pH	 (by	 17.0%)	 on	 the	 background	 of	 the	
increase	 in	 its	viscosity	 (by	23.0%)	and	almost	 twofold	 increase	 in	 saliva	 flow	 rate.	The	 changes	
were	accompanied	by	a	decrease	 in	 the	relative	 level	and	absolute	measures	of	urease	microbial	
enzyme	activity	by	2.5	times.	
2. Significant	 reduction	 of	 OC	 microbial	 content	 was	 detected	 being	 indicated	 by	
changes	in	absolute	and	relative	urease	activity	corresponding	to	the	first	subclinical	compensated	
stage.	 OF	 lysozyme	 activity	 was	 characterized	 by	 decrease	 in	 indices	 at	 the	 late	 and	 remote	
postoperative	period	and	changes	in	secretory	immunoglobulin	SIGA	levels	were	characterized	by	
reverse	regularity.	Indicators	of	OF	antioxidant	defense	(AOD)	enzymatic	chain	were	characterized	
by	 increased	activity	of	superoxide	dismutase	 (SOD)	 (at	an	early	period)	and	reduced	glutathione	
and	catalase	at	the	remote	period.	
3. Changes	in	bioenergetic	state	of	buccal	epithelium	differed	in	patients	with	ID	MFA	
depending	on	the	stage	of	treatment	manifesting	in	the	formation	of	its	defined	disadaptive	types	
(that	 can	 be	 evaluated	 using	 our	 methods).	 Their	 significance	 and	 frequency	 depended	 on	 the	
psycho-physiological	addictive	state.		
	
Prospects	for	further	research	involve	analysis	of	interrelation	between	the	studied	indices	
and	clinical	and	information	modeling	of	pathogenetic	mechanisms.		
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